Cryptocaryon irritans is an obligatory pathogen of marine teleosts and is common in ornamental and cul tured fishes (Lom and Dykova, 1992) . Cryptocaryoniasis was previously common in closed or semi-closed rearing systems in public aquaria (Wilkie and Gordin, 1969) , but the disease has become common also in cultured food fishes, causing economic losses (Huff and Burns, 1981; Colorni, 1985; Kaige and Miyazaki, 1985; Alvarez Pellitero et al., 1995) . In western Japan, C. irritans has become one of the most common pathogens of fish cul tured in floating sea net cages. Currently, the transfer of net cages to the open sea to prevent further fish mor tality is the only feasible treatment for the disease.
Cryptocaryon irritans has a parasitic phase and an encysted free-living stage in its life cycle (Colorni and Diamant, 1993 Cheung et al. (1979) . Our preliminary data suggest that tomonts can not properly develop in low dissolved oxygen (DO) concentrations, and the effect of low DO on the tomonts seems to be involved in the inconsistency. In this study, the effects of temperature and DO concentration on the develop ment of C. irritans were examined to clarify the role of DO in the autumn outbreaks. 
Fishes
Adult mummichogs bred and reared in seawater were obtained from the Arasaki Biological Station, National Research
Institute of Fisheries Science, Yokosuka, Japan.
The fish were kept in 1/3 strength seawater for one to two weeks and then reared in full strength seawater until used. Black mollies bred and reared in freshwater were purchased from a fish supplier and adapted to seawater before experiments, as previ ously described (Yoshinaga and Dickerson, 1994 Tomont development was also examined in an anoxic condition. As anoxic conditions could not be established in the N2-O2-CO2 incubator, plastic seal bags containing an oxygen absorber (Disposable anaerobic incubation set FX-4, ISO Ltd., Japan) were used instead. Sixty two to 166 protomonts washed with cold seawater were placed in each of 5 wells of two 24-well plates con- When tomonts were incubated hypoxically in sea water saturated with 5% oxygen, in which DO was calcu lated as 24% saturated, theront excystment was suppressed (Fig. 3) ; the mean excystment rate (number of tomonts releasing theronts / total number of tomonts) was below 5% even after 28 days. In contrast, when they were incubated oxically in air-saturated seawater, theront excystment began after 6 days and was com pleted within 15 days with the mean excystment rate reaching 23%. However, when the tomonts hypoxically incubated were transferred and incubated in an oxic con dition, their development resumed (Fig. 3) . The mean excystment rate in tomonts incubated hypoxically for 14 days or 28 days rapidly increased 10 to 11 days after the transfer, reaching 30%.
Tomonts also showed suppressed development in hyperoxic conditions (Fig. 4) . The mean excystment rate remained below 10% in tomonts incubated in sea water saturated with 30% O2, whilst it reached above 40% in tomonts incubated in air-saturated seawater.
No development was observed in tomonts incu- Fig. 3 . Development of tomonts incubated hypoxically (24% saturated dissolved oxygen) in seawater saturated with 5% oxygen gas or oxically (100% saturated dis solved oxygen) in air-saturated seawater. Tomonts were transferred into the oxic condition after a 14-day (a) or 28-day (b) hypoxic incubation. Mean values of cumulative excystment rates are plotted with standard errors (vertical bars). bated anoxically (Fig. 5) . When the tomonts were incu bated for 10 days in seawater saturated with N2 in a plastic bag containing an oxygen absorber, no theronts excysted.
In contrast, the mean excystment rate in tomonts which were incubated for 10 days in air-saturated seawater in a plastic bag without an oxygen absorber was 17%, later reaching 45% after the water was changed every other day for 8 days. 
